wo 2005/028693 



PCT/JP2004/014286 



1 

m m m 
mum mmmui^ x xs^ <^m.m.:^m 

:^m\%. 2003¥9^24B Icffi^^tlfc H:*:ffliit|^mMm 2 0 0 3- 3 3 

^^(Dmm^mmf3imm\zm.^tix\^^^. m-^x^io^mTb^'DjKi^^mmiz^mM 

Tzib. umw-\&^':^ih-^^^\zmi^\zm^m^t^m^ib^if)t^^^m^m^ 
(D:^^iztj:^. mzfHmmM. mm^u. ^m^^ummmz^tb^n^ 

'^^^M^mtz:H^nii^mpSizm'A7L'x:n^>x^^^7;}^7!}mM-c$i 

mXit. #582 0 0 0- 1 6 9 9 3 5^^2:^^. #li2000-169936# 

mmvrc^^izmmii:iimfi^m. mz!^m\^^m^-r^rcib\zm<D 

timM'^izm^:t-X^'r^ h^^tSZLt-Q^^m^^ZTR I P (TRan s 
formation Induced P 1 a s t i c i t y) 3^^^^:^$-fr 

^z.tx-mmmz0^m& im^^^zsmwtvm ^iriji^wctr i pii)?,tF^^ 

mm^m\-i5 9 omp amm(Dmmu^)ix{tm^:t-y^y'i-r h^xR i p 
mmx 35% ^mx^mmwzstmtircm^ d is (l d r : d it) ^^fc 



wo 2005/028693 

PCT/JIP2004/014286 

2 

i. Mnm<D7T^m^mm^^mfnitf3:^rc, si, unmoTum^sTo^ 

tc5 4 OMP ^m.^A±.(Dm^mmwL^mmr^:it.\%fuy^^mis(Dum. mm 
^m(Dmmi3:\.i:\mv<. mm\%z 70-49 omp ^mmmomu<D^miit 

^<^^^t^um^m^-t^^^hi.-T:y'vxj^mm\z\^^mf)m<. yi^xfc 

l^J.AiO:>^Z>f3^,Z^^m^i^. ^!l;^«#ll^0 9-2 7 8 6 9 7-^^v#, ^m^2 
000-02814 ®^N©iiliDfca;t)BHtt^fSl±$ii-, 



CDigT>&Wcr:(..©T^^LT6 OMP al^^±©BHM*t#en-2> 3 7 0 --4 9 o 



wo 2005/028693 PCT/JP20()4/0 14286 

3 

izm-r^o Ti^t^t,. :^^m\i^. 37 0-^4 9 omp. am(DBm^m(Dmmi^$> 

'oXh-fU7.\Z^^Z)<^^mXi:m^m^m-fmmz^V) 540~640MPa 

nxvi^s 7 0-4 9 0 MP ammmo)mmy°u^x^^m\z^\,%T. mm^^s 
Htt mmz^^BHm(Dm{}>i)^ci^^f3:\^>) \zmrL^^-z)mnr:i:/u7.m.mi^^m^ 
Tcmu^n^rct^izi^Mmm^m^rco 

^(D^M. C =0. 0 1-0. 2%, S i = 0. 0 1 — 0. 3%> Mn=0. 
1-1.5%.? ^0.1%. S ^0.03%. A1=0. 001-0.1%, 

N ^0. 0 0 6%, ^-^^^ ^^^^^F eRzs^wMm^mm7b^^r^^mux$> 
mmm^m<Di^m^m-^^ 3 - 2 0 % 0 , mmit (mmm—mmmxT^ u 

^mmKM^^mmmm\t. mmxizx. c=o. 01-0. 2%, si = o. 

01-0. 3%, Mn = 0. 1-1. 5%> P^O. 1%. S^O. 0 3%, A 
1=0. 001-0. 1%, N^O. 0 0 6%, mm^VX. FeJ^n:^-^m^ 

:^mm(DmtEmm\z^mts mw^BHmzmn^ixij::mmmmui:)mm.x^ 
^f^m9j}f)mn'r^^^r^mm\zm-^nrzim'^xh^^vx6 omp a&.±<DB 

H*;e>tf|=e>tl'g). Z.(Drz^. 370-490MP am.(D'%m^k^(DmWLX^'DX 



wo 2005/028693 

PCT/JP2004/014286 

4 

^':^u:^izj:^-ar^mxtmmm^mmmizxio 5 4 o~6 4 omp amm 
mmmm-vit. ^^iz. nm%\zx. b=o. ooo2~o. 002%. cu 

= 0. 2-1. 2%. Ni=0. 1-0. 6%, Mo = 0. 05-1%. V=0. 
02-0. 2%. Cr = 0. 0 1-1%, jO^^M«^$n§-tt^rc«z:a£j^_h^ 

MIBM^7?«, $e>{C, K«%t3T. Ca = 0. 0 0 0 5-0. 0 0 5%, R 

EM=o. 0 0 0 5-0. 0 2%, (D-m^rcit-m^^mvxh^i.^ 
^^miz:^^^^^mmmm<Dmm:^mt. nm%izx. c=o. oi-o. 2%, 

Si=0. 01-0. 3%, Mn = 0. 1-1. 5%. P^O. 1%, S^O. 
03%. A1=0. 001-0. 1%, N^O. 006%: ^gPi LT> Fe^ 

Mm^t-^<om^x(Dj£Tm(D^m^2 5 %j^±75^oSi^^(OffiTwt 1 ^ 1 

5 %X$> D , f}^-omTUmf)^A r 3^^^>i^.ia^£^± (a r 3^^.-^^^^+ 1 0 0 -C) 

UT(Dummx^^^^x\ mmm.n-^ti:±\fB.mvmMMtt^jimt. jee 

mU^A r 3^a*M^*«A r a^^^^a^fi^iOjSmJ^tc 1-1 5#«^b, ^ 
5 O-CSTl 0 O-C/s e ce(±(D?&^3l^T?^^L.xmM«^iL. 3 

mmmmxi^. ti:±^f&m(Dmi^um^ (a r ^^mj^um+ 2 5 or) 



wo 2005/028693 



5 



PCT/JP2004/01 4286 



mi 



c 


Si 


Mn 


P 


S 


AI 


N 


0.068 


0.061 


1.22 


0.009 


0.001 


0.034 


0.0029 



201 izmm.(D5^u^^^mmi^. ^n^um^^iz 1 0 orx e o^<DAn:m 
^Mm^MVTzo ^<Dmi> •^^\z2%<D^mf^n-r^^um>^\zH-^vr:iWi. 1 
7 o'cx 2 o^(Dmmm^mfJimzmm'r^mmm^mi^Tf}^^nm^mmm 
^mmi^r^io ^mum^jis z 2 2 4 i(D:^m\z^^rco 

■ — 5^'ami^©p^t^i^T(Z)::&?*lca;DtTofe„ McdM (w) oi/ 

;U^^^fflViTX-/5^>iJfbJ^o 3te^0^M^ffiVi2 0 0-50 OmcDfg^^m 
^$n;^^STO. 2mm. (t) ®l/'4t. 1 ^2 t tc:*5tt^^^(^)^ 



wo 2005/028693 

PCT/JP2004/014286 

6 

^i^mimm^G^ D . mmm i mm^mrc d ©M^^i©ffim^m= 8x2^^0 

^Jt.h^«Un':h;i.>^x5<hOTi^3fe^g (dm) /^-ffio^pi^^g (ds) 

m(D}fyti~xmm (hv cs)) x±^(D\:iyti-xmm (hv cm)) ^imm 
T^o mmm-mt^m<D\:;yt>-xmm\m\zj IS z 2 2 44izmm(D^ 

■^^(^:^^\zTmw^BHmtm-m(Di^m^mi^^i^mmit^m^L. #s 
0 1 (c^-Tct 5 (c. pip^ii^B nmtm-^cDi^m^^m^^zsmmitim'^izm 

D . 3-20 Xt^^mmiti!)^ 1 . 5-6 (5D«-&. 



wo 2005/028693 PCT/JP2004/0 14286 

7 

mmmn<. ^aJU^tmnr^imm^BH^t^miL-^it^r^mzit. m—mo 
^i^^^Mz^^m^^^rBHm^is.T-^^tj:\,^rcn(D-^mmit^%^:iL7f)tx^ 

i^mmmxhrnaj^j^z^^^^^-^rBHrn^^T^-^^tjii^rcn^^ 

6 if -So 

Mnrz.MJ:^^n^r^tb\z^mt:^V::^^Jly3u^-( ht-r^^K ^(D 
m^f#^rcis6{C«, #Urf:h;i/:7a:^-r htB->fBcD^^it/e>U. 5^±T^ 
^^hffi'^s^X^^. ^Uzi>;i.:7a:^< h<J:^-4aOJ^=git)&U. S^^TrJi 

wmis.^~m<Dmm\z^Kimmm-r'r^. t^^. mn^~mifi'^}v^>^'i v 
(D^o \zmm.7tmi)mm $ tmm.t/^±.w i^r^imtis:^ ^^\m^m.t^ \zm~m ® 
%tiVh-^<tii^mmz$>]o^ <fco-s, mm.f^w.~m(Dmm^^mz<<Mm 

^-Y V(D^i^n^<o±m\z\m\zn^\.ti.i.^ttmMnm(Dm^.i}^i=.\t2 5 /^mi^ 



wo 2005/028693 

PCT/JP2004/014286 

8 

mmmm(DM:km-^Ry:^il5p.m (IBumRy, 1 . 
sampl ing length) 2. 5mm. In (Mft^ ; trave li 
ing length) 12. 5mm) OTlr^^c<i:;5tM^L(..„ cmt. 

*^0J{C^^V.T«±tB^Mbrc2%^I^T^T©BHfi>&tMn^O^T;^< 

r^^<Dmm^m<D±^i^ (a t s ) o mp a£^±f#^n^ ;i t ^nm vx 

Si. Mnf^. ^mBM\Z:fyl.^xmmf3:ytmX'$>^. -ne>7U^«4 9 OMP a 

os#xs § ^ u n>;i,:7 a: ^ ^ h i^-ffi;^. e, fa: ^m^mm^m^T < T^m 
±.mv.-^^i,K 0.3% ^mxxmm^ t.^<o^mT^mz^m \.m^^)v 



wo 2005/028693 PCT/JP2004/014286 

9 

i +Mn) 1 . 5% ^m^xmUUT^ t^Mm^mKfj: V) T^. Snx#>0^'^Yt;-r 

«o. 0 0 i%£^T;^>?M*b<: 0. 0 

-mmizBHm^m±:^^^r:iib\zmf^L\.^7Lm'^$>^7f}K n^o. 
^^Mx-(DmimmizmM^m^^^t>rmiii^^mr^^m^v<ito. o o 

b> 0. 0 0 0 2%7^^T«-?-(D?^m^#^rcJe){C^-h^lr^0, 0. 0 0 2% 
Sr^A.TmJnT^^:X^yfijm^^^^^o cfcoT> B^^JPti. 0. 0 0 0 2% 
&.±. 0. 0 0 2 %OT<h-r'5o 

-^^iZ. ^m^n^r^TcibiZO. 2-l.-2%<DCu, 0. 1-0. 6%(D 
Ni, 0. 05'-l%(DMo, 0. 02~0. 2%(DV. 0. 01~l%©Cr 



wo 2005/028693 

PCT/JP2004/014286 

10 

2%^Jg^T^JpbTfe^©^^j{,t^f0t-§.^CD^c86Ca = O. 0 0 0 5-0. 
0 0 5%. REM=0. 0 0 0 5-0. 0 2 Xmrnt^^ ^f,tm^Ll.>. 
f^^. ^tl^^^^^tr^miZTi. Nb. Zr. Sn. Co, Zn. W 

&m^<Dmmm^rMmmmm^-^^ \zmmi^-o%^-i >izxmmm^mt^L 
^^^^tun^o^mmzmmmmmm^mr^mizj^-oTmrn^n^. 

^^miz:i3i.>Tmmmmiz^nr^mm:^^. -rr^ty^mf^cDmrn^m^trnz 
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Ar 1=8 3 0 - 2 7 0 X%C- 9 0 X%Mn e q 

m^^mmz7^^r^:it^m^i.i.>. mz^wmTm. 3 5 or^^i o o-c/- 
s e c &.±(D}^mmmxif^mv 350 -c^-aT^^i^^^e^t, 1 0 0 1:/ s e c ^ 



wo 2005/028693 PCT/JP2004/014286 

14 



&.~r\z. mmmiz^rt:$i^m^-^^\zmBM'r^o 
mm^LKimMmv. m£mizm<ti:±\,fmm^i. 2-5. 5mm<Di^m\z 



wo 2005/028693 PCT/JP2004/014286 

15 

m2 













mm9i 


;) 




No. 


C 


Si 


Mn 


P 


S 


Al 


N 


Si+Mn 




XI 


0.071 


0.06 


1.21 


0.011 


0.001 


0. 031 


0.0026 


1. 27 




X2 


0.048 


0. 22 


0.72 


0. 010 


0.001 


0.033 


0.0038 


0. 94 


Cu:0.29S;.Ni:0. 12* 


X3 


0.074 


0.07 


1.01 


0. Oil 


0. 001 


0.028 


0.0027 


1.08 


B:0.0004S;,Cr :0.08a; 


X4 


0.051 


0.04 


0.98 


0. 009 


0.001 


0.031 


0.0029 


1. 02 


Mo:0. la 


X5 


0.072 


0.05 


1.08 


0. 009 


0.001 


0.016 


0.0030 


1. 13 


V:0. 08% 


Xd 


0. 066 


0. 05 


1. 23 


0.008 


0. 001 


0.024 


0.0028 


1. 28 


REM. O. 0009* 


X7 


0.063 


0. 04 


1. 31 


0. 010 


0. 001 


0.026 


0.0024 


1. 35 


Ca:0. 0014X 


X8 


0.052 


0. 03 


1.02 


0.010 


0.001 


0.034 


0.0038 


1.05 


Cr:0.61X 


Yl 


0.070 


1.02 


0.36 


0.008 


0.001 


0.035 


0.0041 


1. 38 




Y2 


0.070 


0.03 


1.26 


0. 012 


0.001 


0.015 


0.0084 


1. 29 




Y3 


0.210 


1.51 


1.49 


0. 010 


0.001 


0.033 


0.0036 


3. 00 




Y4 


0.064 


0.89 


1. 26 


0.010 


0. 001 


0. 034 


0.0038 


2.15 





m3iz^-r^oAz. mmm3xi:x. n.j£mmzmm}£2. 7MPa. m.mo. 



wo 2005/028693 



16 



PCT/JP2004/014286 



t3P 



^ m 

mg 0 \ 
8j4 P 



CO 



p 



p 



p 



^p 



ice 

tH ifa 
G AJ <n 



LO 
CV5 



P 



P 



en 



C-q CO 



CD I CO 



CZ5 c::? cz> o 

LO LO I LO -"vH 



LO 



O I 
LO 



cr> oo 
CD ^ 



0> I CO 
CD ^ 

oo oo 



X 



CTi j OO 
to I CJD 

CD 



CD CD 
CD CD 



CO I LO 

><i XJ X 



mm 



CD I LO 
^ I ^ 



LO 
r— ( 



CD O 



CS3 c<a 
CD 



CO oo 

CTi I oo 

oo oo 



CO oo 
cn oo 



CD CD 
LO LO 

OO oo 



to f CO 
CO CO 



CO I OO 
I CO 
CD 



<=> I CD 



CO I>- 



><1 



oo 

CTi oo 

oo oo 



^ I oo 
cn> oo 



CD 1 CD 
to j LO 

oo I oo 



CO 1 CO CO 
CO CO CO 



^ I oo 

CO 



'ip Nip 



X 



X X 



CO 



CD 



CD 



oo I oo 



CD 
LO 



CD CD> 
LO 



LO I LO 

oo oo 



CO CO 
CO CO 



'"d" I oo 



CD 



oo 

oo CO 

oo oo 



oo 

oo I CO 



LO j 

oo oo 



CO CO 
CO I Cn3 



I CD 



oo 

CO f 



X X 



Mm 



CO 



mm 



I CO 



wo 2005/028693 



17 



PCT/JP2004/01 4286 





H g 


oo 


OO 


to 

CO 


OO 
OO 






CO 
OO 


OO 


LO 
CO 


CO 
CO 


C*<I 
CO 


CO 


CO 
LO 


OO 
LO 


LO 
LO 


OO 


LO 


12 


CO 

CO 


CO 




pq 




CO 


OO 
CO 


CO 


OO 


c— 


OO 
OO 


OO 






CO 


CO 


OO 
LO 


CO 


CO 




LO 
LO 




CO 


CO 




U 
#1 




CD 
CO 


l-O 
CO 


t-O 
CO 


CO 


CO 


CO 


LO 

CO 


CO 


CO 


CO 
CO 


CO 
CO 


CO 


CO 
CO 


OO 


CO 


CO 


CO 




CO 


CO 
CO 




CO 


CO 
^ 


CO 
LO 


CO 


OO 
OO 






CO 
^ 




CZ5 


o> 

CO 


CO 
CO 


OO 


CO 

LO 




CO 

^ 


CT> 
CO 


c:> 

CO 


CD 
LO 


LO 
CO 


o- 








OO 


OO 
OO 

cro 


CO 


CD 

en 


CT) 
CO 


CO 


C<I 
CO 


CO 


c— 

CT5 
CSJ 


CO 

CO 


CO 


CO 


OO 
CO 


OO 

»— H 

CO 


CO 


CO 




CO 

o> 

CO 


CO 
CO 
LO 


o 

16 

x. 

V 
-K 
»K 
K 

1 

iv 

P:i 

•a- 




^« 




OO 


cr> 

C>q 


OO 
Cv3 


cr> 

C<I 


I>- 


cz> 

CO 


cr> 


OO 

c^q 






OO 


1 


CO 
C>q 


1 




^\ 




CO 
C<l 


OO 




^xs^J 


c— 

CO 


CO 


<T> 
CnJ 


OO 
CO 


03 
CO 


c — 


OO 
CO 


CO 
CO 


OO 
CO 




CO 


OO 






c:>| 


^1 






CO 
CO 




trrl 

m 
a 

III 


i 1 <J:> 




OO 


CO 
»— < 


OO 


CO 




cn 






CO 


CO 


OO 


§1 


LO 






LO 






CO 




D 
III 






PQ 


•4- 

PL, 


p=l 

-4- 

P-H 


PQ 
-4- 

Ph 


:s- 

P-^ 


:s 

A-i 




H- 
Ph 


PQ 

P-. 


PQ 
-4- 

ttH 


p-.l 


:s 

-4- 

H 

cn 


pqI 


Pu, 
•4- 

p-t 


PQ 

H~ 

P^ 


-f- 

P3h 
P-. 


Ph 


Pi: 

CO 

-4- 
PQ 

PL, 

Ph 








CO 






CO 


■)iK 


OO 




CD 


i 




U 
±5 




CO 




LO 


CO 




OO 



wo 2005/028693 PCT/JP2004/014286 

18 

$J!^Jt;5S 1 . 5^6 -e^^JtTiS 1 . 5 i^±T*fc 5„ r cDHJfe-^J 1 ~ l 2 "Cfa:. A 
)mm2X\^^ tt±(fffi^iiSlT?a^ (FT) /5S7^^0^|*^ag5(^^|g^-^,^^ 

Jtg?«?ii 4 T'f*. 3 5 0 "CcD^a^ii-ecD^^spitit <!:: m'wmM. ( C T) 
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1. Mummmmm-xri,^!:. 

C =0. 01~0. 2%. 
S i =0. 0 1 — 0. 3%. 
Mn = 0. 1~1. 5%, 
P ^0. 1%. 
S ^0. 03%. 
A1=0. 001 ~0. 1%. 
N ^0. 0 0 6%, 

m^tvx. F e Rzpf^mm^mm^^mv. 

mm=im<Dim^mi)^ 3~2o%t^d. mmit mnm~mwmx^ u ^^^ji 

B=0. 0002 — 0.002%, 

Cu = 0. 2~1. 2%> 

N i =0. 1~0. 6%. 

Mo = 0. 0 5~1 

V =0. 02~0. 2%, 

Cr = 0. 01 — 1%, 

3 . mikm 1 iznm(Dmj:mmMmu-v$> o t, 
^^iz. mm%izx. 
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